man Participants Ethics Committee, and participants provided written informed consent. Participants were required to be 18 years or older and to have undergone no surgical procedures within 3 months of study participation. In all, 211 participants were recruited through a population-based open recruitment strategy, satisfying diagnostic accuracy power calculations (sample size ≥153; estimated prevalence, 50%; anticipated sensitivity, 70%; 2-sided significance, α = .05; and power, 80%).
Brief standardized instructions were provided before administering the OSDI, DEQ-5, McMonnies Dry Eye Questionnaire, SANDE, and SPEED questionnaires in a randomized order. An independent observer then evaluated right-eye ocular surface parameters using a keratograph (OCULUS Keratograph 5M; OCULUS Inc) and measured the tear film osmolarity of both eyes (TearLab Osmometer; TearLab Corporation). 3 The presence of clinical signs of dry eye disease was assessed according to the homeostasis markers arm of the TFOS DEWS II dry eye diagnostic criteria: noninvasive tear film breakup time less than 10 seconds; tear film osmolarity 308 mOsm/L or greater; interocular difference in osmolarity greater than 8 mOsm/L; more than 5 corneal staining spots; more than 9 conjunctival staining spots; or eyelid margin staining 2 mm or greater in length and 25% or greater in width. 1 Receiver operating characteristic curves were constructed to compare the discriminative ability of the questionnaires in detecting objective signs of dry eye disease. The area under the curve (C statistic) and Youden optimal diagnostic cutoff sensitivity and specificity were calculated. A Bonferronicorrected, 2-sided significance threshold of P < .01 was used.
Results | The mean (SD) age of the 211 participants was 41 (18) years. One hundred twenty-four (58.8%) were female; 128 (60.7%) were of European, 54 (25.6%) of East Asian, 24 (11.4%) of South Asian, and 5 (2.4%) of other race/ethnicity. Overall, 146 (69.2%) participants fulfilled the TFOS DEWS II criteria for dry eye signs. The median (IQR) noninvasive tear film breakup time was 8.6 (5.2-12.4) seconds, the mean (SD) tear osmolarity was 310 (12) mOsm/ L, and the mean (SD) interocular difference in osmolarity was 8 (6) mOsm/L. Seventy-one (33.6%) participants exhibited more than 5 corneal spots, 107 (50.7%) participants exhibited more than 9 conjunctival spots, and 97 (46.0%) participants exhibited eyelid margin staining 2 mm or greater in length and 25% or greater in width.
The diagnostic accuracy values of the 5 questionnaires are presented in the Table, and receiver operating characteristic curves are illustrated in the Figure. The discriminative abilities of the OSDI (C statistic, 0.65; 95% CI, 0.56-0.73; P < .001) and SANDE (C statistic, 0.63; 95% CI, 0.55-0.72; P = .002) scores were significantly greater than chance, but discriminative abilities of the SPEED (C statistic, 0.58; 95% CI, 0.49-0.66; P = .09), DEQ-5 (C statistic, 0.56; 95% CI, 0.47-0.65; P = .14), and Mconnies Dry Eye Questionnaire (C statistic, 0.55; 95% CI, 0.46-0.64; P = .20) scores were not. Discussion | The TFOS DEWS II Diagnostic Methodology Report highlighted the considerable heterogeneity in the study populations, methodologies, and reference standards used in previous diagnostic accuracy studies of validated dry eye symptom questionnaires. 1 This heterogeneity can introduce significant challenges when interpreting the relative performance of these screening instruments. To our knowledge, this is the first study that offers a direct comparison of the 5 questionnaires within the same study population by using the TFOS DEWS II diagnostic criteria for clinical signs of dry eye disease as the reference standard. This study is not without limitations. The recruited participants were predominantly of European, East Asian, and South Asian ethnicity, and eligibility required participants to have had no surgical procedures 3 months before study participation. These limitations may potentially affect the applicability of study findings to other ethnic groups and to persons with the iatrogenic postoperative dry eye conditions excluded from the study.
The results showed that the OSDI and SANDE scores had superior discriminative ability in detecting dry eye signs compared with the SPEED, DEQ-5, and McMonnies Dry Eye Questionnaire scores. The optimal diagnostic cutoff values of the symptom scores were similar to those reported previously. 1, 4, 5 However, the C statistic, sensitivity, and specificity values of the 5 questionnaires were all relatively modest and potentially reflect the heterogeneous nature and complex interrelationships between ocular surface homeostatic disturbances, somatosensory pathways, and symptomatic experiences of dry eye disease. 
